Name Per: Date:
Density Worksheet
Chemistry in Context 2008-9

Perhaps someone has tried to trick you with this question: “Which is heavier, a pound of lead or a
pound of feathers?” Many people would instinctively answer “lead.” When they give this incorrect
answer, these people are really thinking of density. If a picce of lead and a feather of the same volume
are weighed, the lead would have a greater mass than the feather. It would take a much larger volurae
of teathers to equal the mass of a given volume of lead.

Density is the relationship of the mass of an object to its volume. Density is usually reportcd IN units

of grams per cubic centimeter (g/em’ *). For example, water has a density of 1.00 g'em”. Since a cubic

centimeter contains the same volume as a milliliter, in some cases you may sce den%nry expressed as
mass M

gmL. = Density - — o D=—
volume Vv

To solve density problems, list the known and unknown values, then use one of the following.
M~ 7
» When a problem requires you to calculate density, use the density equation, D =M

2

» You can solve for mass by multiplyi ing b both sides of the density equauon by volume.

MY/ |

DVs= or |(M=DV}

AN

» You can solve for volume by dividing both sides of the ecquation above by density.
i /_‘1 or Vi E

D §4 D

Example: What is the mass of an object lhdt has a density of § g'om’ and a volume of 64 cm’?
Known: D -8 giem'
V=64 cm’
Unknown: M=
Equation to use: M=DV
“Plug and chug™ M= (8 giem’) (64 em’) =512 g

PROBLEMS List the known and unknown values; trv to derive the equation without looking above.

I. A piece of tin has a mass of 16.52 g and a volume of 2.26 cm’. What is the density of tin?

3
Known: tMadd = .S 2 volime = 2:20 cvm D:VYI _
e 1, o 3
Unknown: M%w 35;) v 4}‘?7 s ALY
_,;‘L .

= [, 2
2260w 4 qfam

A man has a 50.0 cm’ bottle completely filled with 163 g of a §
density of the liquid?

Known: valume = 50, OCW\3 WW"W?"%‘ b M\
Unknown: Dend -Hg (35F V

ﬁ,"‘.ﬂ. = 3'%_3/

3
50.0 um oy

-

‘hat 15 the

(29

imy green liquid.



. A scaled 2500 cm? flask is full o capacity with 0.36 g of a substance. Determine the density of the
substance. Guess if the substance is a gas, a hiquid, or a sohd.

Known:  \/pume, - 2500 aw * moda = 0.24 =M 0,3Ei
Unknown: ADG‘S\"H} (zs¢) W % >T/ 25,;&‘”/;-:?———

) '-/X!O /Cn‘
. Different kmda of wood have different densities. The density of oak wood is generally 0.7 &
Ifa 35 cm’ picce of wood has a mass of 25 g, 1s thu wood likely to be oak? O '314 X H

Known: mada = 25 volme = 35tm >

VR,
gL ar( —b —_ - ._a_ " . ?/ .
Unknown: ’Df/"fﬂ}j LZSF), Is 44"‘ Pl 4 V4 950”8 3/&#
. The density of pine is generally about 0.5 g/cm’. What is the mass of a 800 ¢cm’ picce of pine? —
known: Demsihy = 0.5 a/om? \olume = §OOC

Unknown: fMygs CLS¥) 'D M m =DV O,S' 30094‘2 any
£ Cﬁgﬁj

. What is the volume of 325 g of metal with a density of9 0 g/cm’?

Known: pasd = 329@ S ’W] a, Ocajcm
Unknown: VOlwme (24 )‘D : W 323;3/ (/QC_’M—/
D og

. Diamonds have a density of 3.5 g‘em®. How big is a diamond that has a mass of 0.10 0"

Known: c‘mcn]wj 2 za/cm’* wasd = 0, IO?s ,028‘5!7/75'7

Unk VO (25 c
nknown: VUM (259) D-M W_ o,'oa, m lo‘ Ol‘ia«
y 35y |
. What mass of water in grams will fill a tank 100 cm 10ng JODm wide, and 30 cm high?

Known: 'Dw,;.}j . I\O(,O,GMB L =[00cm Wz 30cm W= 30cm
Unknown:Me,)m,aM \/:LXWKV\ '_Dz.—gﬂ_ W\:;D\/

V' 3 {00 cw x BOmx I
Mz Dalwwe b Logfew”~
A graduated cylinder is filled with water to a level of 40.0 mL. When a piece of copper is lowered 1570060 = 7

into the cylinder, the water level rises to 63.4 mL.. Find the volume of the copper sample. If the

d 9 20000
ensity of the copper is 8.9 g/em’, what is its mass’ Iy 1

Known: 1 Hel i Finad_ volwr 40.0mi L‘;(’AM ‘ -Doué '}b 8\4@/

Unknown: mG%) W@gp -

V= \e- Vi DV e DYV 26%.24

oA _‘_L\.
S‘fgt%{ WL,M > M_




SCIENTIFIC NOTATION
PROGRAMMED INSTRUCTION

Worksheet #4 Name

Objective: Convert exponential notation 1o proper scientific notation.
Example: 623 x 10 $=623x10" (notice that the decimal point is not in the
correct place in the first value...this is not proper scieniific notation)

e p— e

[STEPS: ~ D ‘

1} Move the decimal point to the “proper™ place. (Between the first and second digit.)

Example: Move it from 623 10 6.23 J
2) Did the value of the number increase or decrease?

Example: When you changed 623 10 6.23, you decreased the number s value.
3) Change the exponent the correct amount and in the correct direction so that it
“cancels” the change in the number’s value. (When the number value is increased
(decimal point moved to the right) the the exponent must be decreased. When the
number value is decreased the exponent must be increased.)

Example: 623 was decreased to 6.23, therefore the exponent must be increased
rom -6 to -4. (Be careful of negative numbers!!!)

A) Convert the following numbers from exponential notation to proper scientific
notation:

._3 :
1)65.x10¢ &.SXI(0 2)0.062x 10° 4,12 m'f
‘ s 4 .7 ‘3

3)0.009 56 x 10° .SL XD 4)0.32x 10 3,2 X0
2 -3 2 wa

5)0.63x 107 6.3x/0 6)18.3x 10 IRER
- o

N8I x10"  F{ X0 8)23.7x107  23#x10

9)300.x 10* 3,60 X0 10)0.008 72 x 107 ¥ F4 xI0

N




.. SCIENTIFIC NOTATION
PROGRAMMED INSTRUCTION

Name

Worksheet #5
:[tc notation

Objective: Multiply scient
Example: 7.3x 107 x 2.0x 10°

STEPS:
1) To find the “number part” of the answer, muluply the numbers of the problem

Example: 7.3x20 =146
2) To find the exponent of the answer, add the cxponcnts from the problem.

- (Be careful of negative numbers!!)
Example: -3+ 6 =3
3) Check that the answer is proper scientific notation and change it if neccssary ('I'he/

“number part” must be equal {5 or greater than | & less than 10.) .
‘Example: 14.6 x 107 is not proper scientific notation so it should be changed to

146x 10"
A) Convert the following bumbérs from conventional notation to scientific notation
1) 73x10° x 2.0x10° 2) 42x10° x 60x 107
L¥e xi0'° 252 x10°"
3) 69x10% x 1.1x107 4) 70x107 x 32x10"
259 xmD 2 z,?_’-l-xfl)‘*-a
5) 23x10% x 2.0x10° 6) 1.3x10* x 48x10°
4.6x10" 1 b.2Hxt0 "
7) 3.7x10"% x 5.0x10% 8) 29x10° x 2.0x 10’
[ g5 x o™ 5exnt
9) 83x10* x 6.88x10° 10) 3.1x 10" x 6.02x 107
& 3s~

-




SCIENTIFIC NOTATION

PROGRAMMED INSTRUCTION
Worksheet #6 Name
Objective: Divide scientific notation ‘ /’f’
Example: 73x10° + 80x10° ' / ,‘

STEPS:

1) To find the “number part” of the answer, divide the numbers of the problem.
Example: 7.3 + 2.0 = 0.9] (follow significant digits rules)

2) To find the exponent of the answer, subtract the exponents from the problem in the
order they are given. (Be careful of negative numbers!!)
Example: -3 - 6 =-9

rd

3) Check that the answer is proper scientific notation and change it if necessary. (The
“number part” must be equal to or greater than | & less than 10.)

Example: 0.91 x 107 is not proper scientific notation so it should be changed to
91x10".

A) Convert the following numbers from conventional notation to scienufic notation.

1y 7.3x10° =+ 2.0x 10° 2) 42x107° + 60x10® "
o . o3 -7 G
3265x 107 — 2.1x10 Fx 1w, 7.0x!
3) 69x10° =+ 1.1x10 e B 70x10" = 3.2x 10"
6.27 2727223 x10 15 -3 x0 2.1675 x10 %5 ;93 0'
5) 2.3x10% = 20x10°® 6) 1.3x 10" + 48x10° 2
. - -3
[15x10° — |, 2x10° 2.40§ 2%%33 X1 ° 21x0
7y 3.7x 10" = 5.0x 10" 8) 29x10° + 20x10° .
7.3 %10 * . [ 4S ¢ (0°—> 15X
9) 83x 10* + 6.88x 10° O 10)31x10" + 6.02x 10”‘3
| 206 598 349 xtolo 5149506 X 10 | gy ®

—> pd XD




SCIENTIFIC NOTATION
PROGRAMMED INSTRUCTION

Worksheet #7 Name

QObjective: Add or subtract scientific notation
Example- 7.3x10° + 2.0x10° =75x10°

I
l

STEPS:

1) Change the smaller exponent to be the same value as the larger. (Remember to also
move the decimal point.)
Example: 2.0 x 107 should be changed 10 0.20 x 10"

2) To find the number part, add the numbers (or subtrract them in a subtraction problem).
Example: 7.3 + 0.20 = 7.5 (Follow significant digit rules.)

3) The exponent of the answer is the same as the exponents in the problem.
Example: The answer is also x 1077

14) Check to see that the answer is in proper scientific notation and change it, if not. (It
probably is 1f you changed the small exponent to the larger exponent.)

A) Convert the following numbers from conventional notation to scientific notation:

1) 7.3x10° + 2.0x 10 - 2) 42x10* - 6.0x10%

2.?3)(10“ —3 Z?—xio“ 3 bxi02"
3) 69x10° + 1.1x10’ © . 4)7.0x10" - 3.2x10"

C30txinl 53 %0’ - zsxp "

5)23x10" + 2.0x10° 6) 1.3x 10" - 4.8x10°

2.5 x0T %2 xi04
7) 3\.\70x 10 + 5.20x 10" 8) 29x10° - 20x10’

3352 xi10 ® = 3 75x10 9 xn0* 4 qox0°
9) 8.304 x 10* + 6.88x 10° 10) 3.10x 10" - 6.02x 10°

G ‘ ) "
.96 30U x(D % {.qbxi0 3.03%8 X0 "3 3040



Scientific Notation Practice
Section A: The Definition of the Notation (Decimal => Scientific)

Write the following numbers in scientific notation.

. 1001 I,olel03 6.0.13592 13597 X1p

53 &3 x10 7.-0.0038 -—3,8)(10'3
. 6,926,300,000 4. 926300000  8.0.00000013 3xm'}

9 -
392 _342x02 X'V 90567 _ g axip”!
[0.00361 2.4 102

l

thh & W b e

Section B: Converting Back (Scientific => Decimal)

L 192x10° g, pold2. 6.1.03x 102 0.0103
2.3.051x10'  30.571 7.8862x 107 O, 8661
3.-429%10° —429 8.9.512x10°  ©.00000009574
4.6251x10° (251000000 9.-65x10° —(0,0065
5.8317x10° §£3(7000 10.3.159x 10°  3)5.9

Section C: Multiplication, Division and ... with Scientific Notation

Use Scientific Notation (and only the scientific notation!) to find the answer to the (
following multiplications, divisions, additions and subtractions. S16- F165 { / ]

15 -1 : ~13 -
1.(4.1357x 101%) (5.4 x10%)= 2233228 x (0 — 2,20 2
2.(4.367x10°)(1.96x 10"y = FSST3Z2x /0 b s 8.5bxul6 B
| ~ 1 -
3.(1.695 x 10° )/ (3.395 x 10" )= F-7T9SFX (0 0. 477203623 x|0.74,?f13XIO

4.(6.97x10Y/(234x10°) = 2 @ILIZY7F x| e.q =% 3,@)//09

5.5.06x10% +865x10°= 6,026 X(0 4 ( 93x0"Y
6. 9.68x 10°+697x10°= |0,33F X101 =3 I.o'-lXIbs-
7.32x102-697x10°= 2,503 x10 2 — 2.8x10™ %

g
3. 4367%10°-1695x10°= 4. 195 x 0°~5 4,798 X0



Significant Fiqures Practice Worksheet

How many significant figures do the following numbers have? /\
1) 1234 __‘]’_ .
2, o0023_7Z i
3 890_ 7 }
4 o1010_4 !
5) 90100 5 ’
6)  1090.0010 _§

7 0.00120 __3 ,

8 34x10°_2 _,-"

o) 90x10°_ % e

10) 9.010x10? _"f_

11) 000030 2

12) 10200101

13) 780. 3

14y 1000 |

15) 918010_0

16) 00001 __|

17) 000380 3

18) 8120 9%

19) 7.991x10" _‘}_

20) 72_2_

http://www.chemfiesta.com
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Significant Figures Worksheet

I.

Determine the number of significant digits in each of the following:

2)6571g 4 )30.07g 4 k)54.52cm 4
b)0.157 kg 3 g) 0.106 cm 3 1)0.12090 mm 5
€)28.0 mi* 3 h) 0.0067g 2 m)2.690g 4
d)2500m 2 i) 0.0230 cm 3 n4307cm 4
¢) 0.0700000 g ¢ j) 26509 cm &

Add:

a)165 + 8 + 437 2831 — 19

b) 13.25 + 10.00 + 9.6 32.55 —= 9249

¢) 2.36 + 3.3840.355 + 1.06 + 158 — J.lb

d) 0.0853 + 0.0547 + 0.0370 + 0.00387 1) |§0€F > 0 (809
€)25.37 + 6350 + 15.07 + 8056 ©G 2y, — cT 35

Subtract:
2)23.27 - 12,058 || A2 21U 3500 - 200 iSO —> 200

b)13.57 - 63 797 5 7,3 d)27.68 - 14369 {33 —> (3.3

Multiply:
2)2.6 x 3.78 $rp - 948 308 x52 [bolb— b

b) 6.54 x 0.37 2.4|‘12-752_-4 1) 0.0036 x 0.02 4.0 FL —>0.4100 7
¢)3.15 x 2.5 x 4.00 31.5—32. £)4.35 x 2.74 x 3.008

d) 0.085 x 0.050 x 0.655 h)35.7 x 0.78 x 2.3 35.853251 — 35.9

0, 00978 375 = 0.002§ bY.04ST > L
Divide: i

2)35/062 56 ¢)0.58/21 028 €3.76/162 2.32
b)39 /242 [} d)40.8 /5053 og H0.075/0.030 2.5

Express the Following in Scientific Notation:
2) 0.000 03 2x10™5 <) 55 000 000 55X

-k
€) 0.000 007 FX(O

b) 8 000 0005, & d)0.002 2 xio°3 65000 o5 xio%
Do the Following Calculations Using Scientific Notation: _ 3 ’;"'::5—
2) 0.0005 x 0.002 GxlictX 2x03) = 0 e’ = M (/

b) S000 000 x 6000 (Sxio®){GxI03): 30 x (07 - xep' L ——a
c) 65000 x 0.003 (L.sX10¥)( 3x10°%) 7 /9.5 y(0" L;TEQQTE"" 2x(0
d) 750 000 x 20000 x 3000 (3 5 xi0° ¥ 2 xiot) = /5 ¥ 101 5 1.5 x00'C (I XL
€)9000 / 300 9x03/3,0x ",

1400 / 20000 Yxiol/y 04 . o, )
g) 0.008 / 0.00002 ?4!0‘73_ xré"% 4 5 Sl =
b) (60 000 x 7000) /1000 cuo%mxro’: 42X 10 = 42K00° A4 XO |
i) (0-0006 x 0.002)/0.000 xio* 2x10t3 /3* oY , ‘f X{O.—! —
j) (0.0006 x 8000)/120 Z(xc"Y wu’%x.zmoz . 5 - k& . (6
k) (400 000 x 0.0008 x 3 000)/(0.0002"x 0.00 0 X

(L4 x 105Xg x0 ) (3x O’) ( 2 fo"Q(“ ‘;ﬁ

&
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Name

Metric Conversion Worksheet

Convert the following. Write your answefs in the spaces provided.

o 1

- 1Sko0o
1. 256m=_25609 cm 21. 869=_ FLoo0 _mg

22 872mm=_§2A cm
23 tmm=___0-[ cm

» 9725ecm=_972:5 _ mm

3. 9529=_15200% mg

4 stam=_3%4 cm 24, 973.5cm = (00973 km
5. 52871=_ 528 m 25, 534em= -0053Y m

6 7853km= 785300 m

26.984g=_08{ kg
7. 84.363km =843k300 cm 27. 864m=_80¥0 mm

8. 872 km = § #2000,00%9mm 28 ;4.3 m=_0.06¢43 !

9. g5824cm = 958240 mm 29. 847km=_2470 m

10. 8:26 ki = §260000 mi 20. 74201 mm =0.0292¢/ xm

11.36mm=_3%-__om at. .24mg=0-ﬂmﬂj}£9
12. 857cm =_8§#0 _mm 32 74K =_7¥06 I

13 852mg=_0.00852¢ 33. 87am=_FP06  cm

14, 975mm=_?_?_‘_§___cm 34, 1cmze 00000[ km

15 9824cm= 9E2f m 35. 8412mm=_000YI% m
16. 7421 ¢cm = O'OGOH) km . 36 68.2mg= 0.05f’l- g

17. 254 g = ALY kg ' 37 85743 cm = 00000085 %/%m
18. 96 mm = 000096 km '38. 95,870 m = Q5%76000 mm

19 125em= 00> m 39, 547 kI = 4700000 mi

20 ‘85ml=_Q€_aM_§_'__l " 40. 1km = (000000 _mm



WS 1.6 Dimensional Analysis (CONVERSIONS) TH=12m
This may be the most Important worksheet of the semester.} 1 mi = 5280 1
. o ' 1= 160z
example A: 295in->f:  29.5jf x —-—2}( e
examgle B: 0.036m—> in: 0.036 Wl tin A 1in=2.54 cm
eB: 0. 9‘; 1?( 25“9‘ : :::i:;;ikm
: o - . = g
1) 245 ft —> mi 45}?’ L - t;,(,,q Y10 ‘fm,J §L=1.067 gt
2) 750kg—> b T50 % . ‘ =( 165 b f kv
% 1kg=1000g
3) 10.0gal > mL 1010@64 « At (Y loomt M o
l?fﬁ‘f' 1 05?/64' e 9440 bmt=1em3
. 0 (00 c L -
4) 89 km --> in mkf‘%“ .l% * 25‘:}% l3§X!D it l

5”’.1.1'?_.:(}34

g At

example C: 5.17 Ib/gat —> Ib/gt: = 1.29 llth#'

example D: 3.4 m/hr ~> km/min 3400  Luiks P
‘E; l,d wOmn

5) 459 fisec —> mi/hr ¢ Imi lpgs/ (Ow ..

sel 528’0}r “"}"{ Ly
6) 2.40 g/mL. —> Ib/gal 244,( % x 2t __._I‘('x

_——-X

LAY

7} 32.56 km/hr —> fthr

- 1.4 scm()_"{--wal

Y
> 3 3%cm x

(o (%

P Il 1 3
8) 5800 miz —> km2 5§00 ,;_}}Jé«y@opkj_l

example E: 3.9cm3

o Qe S

(36 -ﬁ/:a:l
My .
w2y

S - lobs00

2-54 i
9) 35.2fk > cm2 352@,2 )C M) 302 00 wwm
H‘l’
ANS (IRO+2): 0000464 165 107000 224 32700 15000 313 220. 3500000 20.0
37,800
UNITS (IRO+2): km2 mL Migd m A om2 in mhr B kg A3




Practice Problems Name:
Factor Label Problem Solving

The following equalities might be necessary in some of the problems on this worksheet.

254 cm=100in 3ft=1yard
454g=1001b 12 inches = 1 ft
1.00 Angstrom (A%) = 1 x 10° cm

Please SHOW ALL WORK using the factor labet method!!! Do not forget units!!!!

1,

W

How many q{mes are in 56 dollars? How many pennies? (ans. = 5600 pennies)

bou (M) S%DAM<—LM‘) 5400 paamies .

How many nickels are there in 6 quarters? (ans. = 30 nickeis)
é’ 4 pess Sl - 0 niclel .
e (]

How many hours, minutes and seconds are in 3 weeks? (ans. = 504 hrs, 30240 min,

1814400 sec)
bosee \ 1 £144p
(e ) I r.:?,

3%6}%/’% 24 I") SY)Vhr:( “’ﬁ 207Ypwrm

Convert 17 pounds to grams. (an§. = ? 7 x 10° g)

|Hb - -5 2
H <m, W 1739,299797 =9 1.7 ¥0g

How many centimeters are in 254 inches? (ans. = 645 cm)

25Yn (é{&&).; LSl —T b4 un
in

50.0 yards contain how many feet? (ans. = 120 ft)

$0.044 @ﬁ') 50k o 150x10 A

Convert 540 mm to ktlometers (ans. = 5.40 x 10 km)

5Yomm /‘:‘" ) = 5,40 X0 ¥ Km

1X 10 i

How many centimeters are there in 2.0 feet? (ans. = 61 cm)

20#(’?"" _&_Sl{_,éo,g, -7 bl om

lin

Convert 150 feet lo Angstroms (ans. = 457 x 10" A‘)Ww
0 1 ) .
/fo,f%( L”o? )= Heoxio A
(




